Monitoring DNA immobilization and hybridization on surfaces by atomic force microscopy force measurements.
DNA immobilization and hybridization was carried out on Au substrates that were modified with mercaptopropanoic acid and then treated with aluminum(III) solution. The positively charged AI(III) film can be used to immobilize both ds-DNA and ss-DNA. Atomic force microscopy (AFM) was used to monitor the process by force measurements between a negatively charged silica tip and the substrates while immersed in dilute electrolyte. Surface hybridization of ss-DNA produces an increase in the surface charge and surface potential of the substrates, which is reflected by the increasing repulsive force as determined from AFM force-separation curves. A single-base mismatch was detectable in surface hybridization. The AFM force measuring technique was also employed to investigate the interaction of Ru(phen)3(2+) with ss-DNA and ds-DNA. The force measurement results showed that there is a small interaction between Ru(phen)3(2+) and ss-DNA, which was ascribed to the electrostatic binding of Ru(phen)3(2+) to the ss-DNA surface. For ds-DNA, there is a strong interaction which is believed to be due to the association or intercalation of Ru(phen)3(2+) with ds-DNA.